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 Abstract 

The Saudi contemporary dwelling standard is 

unaffordable to majority of families, in terms of area, 

pattern, building materials and technique, several 

affordable options appropriate to young, should be 

provided. The research starts with the identification 

and cost analysis of low cost housing. Primarily, the 

problem lies in excessive spaces, which could be 

rationalized, and the high cost of construction due to 

unaffordable building tech. and finishes. It is aimed at 

the presentation of appropriate building tech. for 

affordable Saudi dwelling in Arriyadh, through the 

application of a critical framework. The introduced 

concept by the author deals with all phases of 

technology, as a process, not a selection of building 

product. The selection criteria are divided into four 

sets: first, design including technical terms and user 

needs. Second: production criteria of building materials 

and components, third: affordable construction criteria. 

Finally, marketing and promotion to ensure social 

acceptance. It is evident that high living standard in 

Saudi Arabia, has caused the reluctance of providing 

affordable options similar to other countries, which has 

created a technical gap. The review of building 

capabilities in Al Ryiadh and indigenous materials, 

considering the thermal performance, has proven the 

visibility of introducing appropriate building tech. for 

affordable Saudi dwelling in Al Riyadh. 
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1. Introduction: 

        Affordable dwelling presents housing alternatives meeting functional 

needs, social requirements of the households while interacting with the local 

environment. It should benefit from available building technologies and 

materials, and be within the financial capabilities of targeted families. Since the 

majority of the Saudi population is young, and no data were given for there 

income, affordability would be considered as lower cost housing, compared to 

traditional housing, appropriate for new families in the city of Arriyadh. 

Furthermore, it should apply the following factors, mentioned in the Symposium 

brochure:  

- Use of  low cost environmental materials. 

- Lower labor cost through self-build cooperation. 

- Small dwelling size because of multi-use spaces.  

- Flexibility due to expanding along with needs and financial capabilities. 

- Recycling of building materials, without negative effect to the environment. 

 

2. Problem and objective: 

         The Saudi government revenue has decreased to less than one third in the 

last two decades (Farsi 1999). This had led to a large slow down of the economy 

optimizing spending at all levels and aspects of life. Thus, contemporary Saudi 

dwelling has become unaffordable for the majority of households and a burden 

on the national economy. The research aims at providing appropriate building 

technologies -ABT- for Saudi affordable dwelling in Arriyadh area, to cope with 

the massive budget reduction of both government and families! The research 

follows a systematic analytical methodology to reach its goals. 

 

3. Cost of contemporary Saudi dwelling:  

         Construction cost is generally divided into three main categories, 

substructure (foundations) presenting 10% approx., superstructure presenting 

between 40-55% and finishing works  between 35-50% of cost (Dorra 1988). 

Since construction cost is significantly related to dwelling size and finishing, it 

would be pointless to discuss means of lowering cost while contemporary Saudi 

dwelling exceeds 250 m2. (The affordable dwelling design contest of Arriyadh 

Development Authority requires an area of 260 m2, including six bathrooms!) 

Thus Saudi dwelling size is far beyond international standards, which equals 

three low-cost dwelling in Egypt or five in India and many other countries. 

Reducing one third of the cost could be achieved by rational design through 

overlapping and multi-use of spaces. As for finishing, the Saudi society is 

becoming more selective of higher quality through their exposure to the world, 

especially visible parts such as marble, ceramic tiles, sanitary equipment, 

wooden works and electrical fixtures (Farsi 1999).  A typical Saudi family of 7 

person needs 6 bathrooms-as stated in the Symposium design contest brochure 

of ADA 2003- exceeding luxuries housing in western world.  



A medium quality m2 of a bathroom cost 3 to 4 times due to ceramic tiles, 

piping, sanitary equipment and insulation. Therefore, those 6 bathrooms could 

cost up to 120 m2.     (6 bathrooms x average area 5m2 x 4 times = 120 m2)  

      If the conventional Saudi housing construction cost of m2 is 1000 SR 

(Almaimani 2000), then bathrooms cost could exceed 120,000 SR! 

 Bathrooms should be minimized and finished with lower cost tiles and sanitary. 

 

4. Appropriate building technology concept: 

The overall quality concept is a method of sustainable development of building 

in all project phases. Thus ABT concept introduced by the author, is defined by 

meeting four sets of criteria of all involved parties in the building process: 

design, production, construction and promotion (Nabeel 1995). 

4,1. Design criteria: 

Dwelling design criteria reflects user needs and wishes, achieved by 

professionals according to technical terms and building regulations, as followed: 

- Fulfill user needs and wishes; area, spaces, relations, location…etc, affordable 

cost, thermal comfort, accepted appearance. 

-Architectural criteria; use of indigenous materials, assessing architectural 

heritage, generate socially accepted pattern, flexibility of spaces & expandability, 

reflect diversity of families, harmony with environment, modular coordination. 

- Technical terms; structural safety, durability, fire & sound resistance, low cost                                                                      

maintenance, components approach and light weight. 

Although dwelling design is beyond the scope of this research, area, high 

thermal resistance and appearance couldn’t be ignored since the dwelling is a 

symbol of the social status. In third world, what a house says is more important 

than what it does (Martin 1983). 

 

4,2. Production criteria:  

The production of the building components, could be onsite, in a central 

workshop or a local factory, which is determined according to the socio-economic 

status of the project, considering the next general criteria: 

- Availability of low cost building materials. 

- Minimum use of high cost materials, e.g. aluminum, steel, wood.  

- Production generates profit for local market, not imported materials. 

- Minimum processing, to save time and energy.  

- Minimum labor skills.  

- Production machines locally made or easily maintained. 

- Standardization and dimensional coordination. 

- Production tolerance allows self-build. 

- Application of quality control.    

- Minimum overhead cost. 

- Production onsite as possible to eliminate transport. 

- Production saves the environment and achieves sustainable development. 



 

4,3. Construction criteria aiming at reducing cost through: 

- Techniques strength conventional methods. 

- Increase demand for local building craftsmanship. 

- Simplicity to minimize skilled labor and speed construction. 

- Encourage self-build and DIY practices. 

- Apply component approach, turning construction into assembly operation.                    

- Tools increase productivity.           

- Construction process facilitates learning by doing. 

- Avoid of scaffolding and form work. 

- Minimum finishing operations (fair face materials). 

- Components' assembly integrates building utilities.  

- Alternative low cost construction options. 

- Minimum management cost. 
 

4,4.  Promotion and marketing criteria to ensure wide spread through:   

- Achieve local contractor concerns (upon survey).  

- Apply user needs, priorities and perception (from design criteria). 

- Guarantee of innovative materials and techniques 

- Advertising and distribution of data.  

- Construction of demonstration dwellings.  

- Organization of technology promoters.  

- Apply social marketing concept (Nabeel 2000). 

 

5. Contemporary building technologies in Saudi Arabia: 

          The development of ABT according to previous criteria should look at 

local housing technologies through its evolution. The success of heritage 

architecture in achieving affordable housing (Symposium brochure) calls for 

building upon it. Table 1, illustrates advances of building tech. through time, 

which signals development directions, to ensure local solutions. 

 

 

               Table.1 Advances of building technologies in Arriyadh. 

 

Comparison   Conventional Housing  

Technology :before1960 

  Conventional Housing 

Technology : after 1960 

Structure Adobe load bearing Concrete skeleton 

Foundation Sand-lime stone R.C. separate footing 

Walls Clay sun-dry blocks Concrete hollow blocks 

& bricks  

Roofing Athel wood joists or 

palm tree covered with 

mats & clay 

Cast-insitu reinforced 

Concrete slab + 

insulation’s 



 

5,1. Available environmental building materials are located over the plateau 

of Naged, which is a desert dry region. It is surrounded by rocky hills mostly of 

sand-lime stone and aggregate. Limestone is used extensively as a cut-stone by 

mechanical saws into precise blocks for building ashlar walling and dressings. 

Arriyadh yellow-beige limestone has a compressive strength of 180 kg/cm2 and 

a water absorption of 7.4% (MMR1981). Lime stone has several advantages, 

appropriate for dry climates, easy to lay similar to blocks, low thermal 

expansion and durable with minimum maintenance (All-Hammad & Assaf 

1994). Although the strength of Arriyadh limestone is suitable for low-rise 

housing and it is deeply rooted in the architectural heritage, it needs 

improvement in terms of thermal conductivity and speed of construction. 

 

5,2. Building industry capabilities: 

          Building is a major industry in Saudi Arabia encouraged by the 

government to lessen dependence on oil, and by the inventors because of the 

high demand of building materials and availability of raw materials.  

The multiplication of Arriyadh area into 100 folds in the last fifty years makes  

it the fastest growing city in the world, as an outcome of huge industrial 

capabilities. It is evident that most building technologies were introduced in 

Saudi Arabia with a major share to Arriyadh area; almost half of the country 

production (Berkoz & Saeed & Al-Hussayen 1989). Currently, Arriyadh has  the 

largest ready-mix concrete plant in the Middle East, large Syporex LWC 

components plant, and tens of other producers. Moreover, the recent economic 

difficulty has driven many investors to produce high quality finishing materials 

and a variety of insulation materials instead of importing it. Petrol byproducts is 

used in producing polystyrene, polyurethane sheets known of their effectiveness, 

fiber glass, local basalt stones is used in producing rock wool and perlite. 

 

6. Development of appropriate building technology: 

6,1. The thermal performance: 

The thermal performance is an overriding criteria in the choice of external walls 

and roof materials, thus clay buildings were prevailing because of their low 

thermal transmission (Fathy, H. 1986). The thermal transmission coefficient -U 

value- is used to facilitate the comparison of different building components with 

respect to their thickness. In Saudi Arabia, the U value shouldn’t exceed 0.568 

w/mc, to achieve an appropriate thermal performance (Farman, A. 1989). Table 2. 

lists the U value of some local  materials and techniques with respect to wall 

thickness (El-Rommy 1999). (Fig. 1) Double wall Blocks with insulation. 

 

 



Table 2. The U value of some local materials and techniques with respect to wall 

thickness (El-Rommy 1999). 

 
           Wall material           Wall thickness            U value w/mc  
Double wall, two layers of red 

bricks insulated with  5 cm 

polystyrene 

        External 10+5+15=30cm                       0.445 

 

Double wall, two layers of red 

bricks insulated with  5 cm 

polyurethane 

       External 10+5+15=30cm                        0.356 

Double wall, two layers of  cement 

Bricks insulated with  5 cm 

polystyrene 

 

       External 10+5+15=30cm 
                       0.459 

 

Double wall, two layers of  cement 

Bricks insulated with  5 cm 

polyurethane (Fig. 2) 

       External 10+5+15=30cm                        0.365 

Double wall, two layers of  cement 

Bricks insulated with  5 cm 

fiberglass 

        External 10+5+15=30cm                         0.607 

 

Limestone  bearing wall                         51 cm                          1.15 
Lightweight concrete block 

plastered on both sides 
                        25 cm                          1.25 

Gas concrete block (Siporex)                               

Density 650 kg/m 
                         25 cm                          0.50 

Concrete                          100 cm                           1.2 

 

 

 
 

(Fig. 1) Double wall, two layers of cement Blocks insulated with 5 cm polyurethane. 
Photo by author 

 

6,2. Foundations: 

The stony nature of Arriyadh ground achieves high soil stresses, appropriate for 

affordable low-rise dwelling. Although conventional sandstone strip footing has 

proven success, advanced interlocking concrete blocks could be more 

economical due to easy laying without mortar. Several interlocking strip  footing 

blocks, with graded stresses were introduced in advanced countries  (Pardo 



1992). Separate precast footing is produced by many concrete manufacturers in 

Arriyadh, which could be mass  produced to minimize cost.  

 

 

6,3. Walls: 

Affordable low-rise dwelling doesn’t require R.C. skeleton, especially that 

concrete is of high thermal conductivity as seen from table 2. Wall bearing 

would be more appropriate and economical hence the Saudi experience shows 

that a structure of a double wall of red brick saves 20% of cost compared to 

conventional R.C. (Almimani 2000). Abundance low cost limestone in 

Arriyadh, could be used with innovative method, coursed in a Flemish bond 

protruding from the outside to shade itself, while plastered with heat insulation 

mortar, e.g. mixed with perlite grains, from the inside (Fig. 2).  

The soil of building site whether sand or shale (Tafla) could be mixed with a 

small percentage of lime to produce stabilized soil interlocking blocks of 

minimum cost (Stulz&Mukerji 1993). Mortarless walls of soil blocks have 

proven success in many countries, reducing the cost of up to 50%. The outside 

of wall could be of fair face, while the inside is plastered with cement and lime 

mixed with polystyrene or local perlite grains to resist heat (Fig.3).  

 
(Fig. 2) Innovative wall of ashlar limestone in a Flemish bond for shading. 

 

 
 

(Fig.3) Stabilized soil interlocking blocks with inside heat insulation plaster. 



Another option could be a double wall of stabilized blocks with air cavity that 

has upper and lower holes to circulate air, used for piping and electric works 

without breakage. More quality and cost option, could be the use of rock wall or 

loose perlite grains as internal insulation in the previous wall (Fig. 4).  

 

 
 

(Fig. 4) Double wall of stabilized blocks with air cavity that could be filled with 

loose perlite grains or rock wall for insulation as another graded cost option. 

 

6,4. Roofing: 

Contemporary insitu concrete slabs, requiring shuttering, is labor intensive 

process, which has driven many plants in Arriyadh to produce precast concrete 

joists assembled on site with filler blocks (Fig. 5). However, it requires insitu 

R.C. screed or layers of insulation, which slow the process and increase cost. 

Improved techniques turned the filler block from a dead load into a small volt, 

behaving as a compression member to eliminate the structural topping  (Pardo 

1992) (Fig. 6). The outher has developed this system for ease of construction, by 

casting insitu concrete over movable arched form (Nabeel 2010) (Fig. 7) (US 

Patent application). 

The same concept is applied in the Indian long funicular shell which turns the 

joist and arched block into one linear component to cover the room span, saving 

more steel reinforcement (Fig. 8) (NBO 1983).  Although these systems reduce 

50% of labor, 20 to 40% of material consecutively, requiring  no shuttering, it 

still needs insulation. Therefore, another system was developed using very 

lightweight polystyrene blocks, providing thermal insulation, larger spans and 

smaller joists (Fig. 8). Local production of polystyrene in Saudi Arabia with 

reasonable cost, suggests its use in last floors/roofs.  

 



    
 

 

(Fig. 5) Filler block floor system.     (Fig. 6) Arched Filler block (Pardo 1992) .  

 

 

 
 

(Fig. 7) The Indian long funicular shell (NBO 1983). 

 

 
 
 

(Fig. 8) Precast partial joist and movable arched form (Nabeel 2010). 

 

 



 
 

(Fig. 9) The Jetfloor system using polystyrene blocks (Hanson2003)  

 

6,4. Building systems: 

Some local plants in Arriyadh are producing full building systems of good 

thermal performance, with slightly higher cost than conventional method, e.g. 

Jodran  and LCC Siporex. Jodran system is a three dimensional module of 

galvanized steel wire, including tow layers of 3.7cm thick polystyrene sheets, 

with a cavity in between for the cast insitu concrete (Fig. 10)(Jodran). 

LCC Siporex depends on the use of  lightweight aerated autoclaved concrete 

components of wall panels, floor and roof slabs. The basic production materials 

are sand and lime, with a trace of aluminum powder to create gases 

(http://www.lccsiporex.com). (fig. 11).  

 

(Fig.10)  The Saudi Jodran system (www.Jodran.com). 

http://www.jodran.com/


 

      

 

(Fig.11)  The Saudi Siporex panels used in Madina (photo by author) 

 

If cost includes energy consumption and running maintenance, these systems 

have promising potentials, however, a comparative cost study should be 

conducted to assess their appropriateness for affordable housing. 

 

7. Conclusion: 

Affordable Saudi dwelling has been identified to determine affordability factors 

and the reasons of excessive contemporary cost. The recent social changes and 

economical withdrawal calls for the adoption of new concepts based on the 

optimum applying of appropriate building tech. criteria, through all phases of 

the process. The selection criteria are divided into four sets, starting from the 

design phase; which include technical terms and user needs. This phase could 

reduce 1/3 of cost by rationalizing dwelling area. The second phase of 

production stresses on building materials and components out of environmental 

resources. The third phase sets the construction criteria using low cost methods 

and finishes which presents almost half of recent cost. Finally the promotion 

phase to ensure social acceptance of innovative tech., through affordable 

demonstration buildings.  

Several ABT techniques of foundations, walls and flooring concepts were 

presented, applying Saudi affordability criteria, in the light of Arriyadh 

recommended thermal performance. These building techniques depend on local 

production potentials and construction expertise, while utilizing abundant 

materials. A clear application plan should be carried out by public and civil 

society institutions, to ensure success hence; private firms are usually reluctant 

in investing in low cost housing. Finally, the cost of the Saudi dwelling could be 

reduced significantly, by stressing on three main issues; dwelling area, 

techniques & finishes and contractor overhead (or hidden) costs. 
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 الملخص العربى
سةر، نظرا إلن مواصفات المسكن السعودى المعاصر من حيث النوع والحجم وأساليب ومواد البناء المستخدمة  تفوق القدرات الماليةة للكثيةر مةن األ

والمناسبة لرغبات وإمكانات الشرائح اإلجتماعية المستهدفة وخاصة األسر الحديثة مةن الشةبابل لةذا  فإنه يجب توفير عدة بدائل من المساكن الميسرة
ن يبدأ البحث بتعريف ثم تحليل عناصةر تكلفةة المسةكن الميسةر أو مةا أصةطلح عليةه عالميةا بالمسةكن المةنخفض التكةاليفل  و يتضةح أن المشةكلة تكمة

ها بتةداخل وتعةدد إسةتعماالت الفراغةات ، ثةم إرتفةاع تكةاليف اإلنشةاء نتيجةة إسةتخدام طةرق و مةواد بنةاء أساسا فى زيادة المساحة التى يمكةن تخفيضة
يةةات البنةةاء المناسةةبة للمسةةكن السةةعودى الميسةةر بمنطقةةة الريةةاض، عةةن طريةةق تطبيةةق أسةةس تكنولوجيةةا البنةةاء مكلفةةةل يهةةدف البحةةث إلةةى عةةرض تقن

يرتبط بأسةباب   Productوليس كمنتج بناء  Processالتى تتناول جميع مراحل العملية البنائية ك  -التى أستحدثها المؤلف سابقا -المتوافقة 

ار تقنيةةة البنةةاء المناسةةبة إلةةى أربةةع مجموعةةات ي األولةةى معةةايير التصةةميم التةةى تشةةمل الشةةروط الفنيةةة ورغبةةات نشةةأته ببلةةدم األمل وتنقسةةم معةةايير إختيةة
من القبةةول المسةةتعمل ، والثانيةةة معةةايير إنتةةام مةةواد ومكونةةات البنةةاء ، و الثالثةةة معةةايير التنفيةةذ الميسةةرة لتنشةةاء وإخيةةرا معةةايير التسةةويق التةةى تضةة

ارهال و بنةةاءا عليةةه فقةةد تةةم تطبيةةق هةةذم المعةةايير علةةى تقنيةةات البنةةاء الشةةائعة بالمملكةةة العربيةةة السةةعودية الةةواردة باألدبيةةات اإلجتمةةاعى للتقنيةةة و إنتشةة
 المنشورةل 

رى، اإلخة و يتبين أن التقنيةات الحاليةة التعتبةر متوافقةة و المسةكن السةعودى الميسةرل ذلةك أن إرتفةاع مسةتوى الةدخل بالمملكةة مقارنةة بالةدول الناميةة
ات وعدم وجود سوق كبير لهذم النوعية ، قد أدى إلحجام المؤسسات العامة و الخاصة عن طرح بدائل منخفضةة التكلفةة ، ممةا أوجةد فراغةا فةى تقنية

ظةةروف البنةةاء المطروحةةةل وهةةو مةةا يبةةادر إليةةه البحةةث فةةى عةةرض بعةةض تقنيةةات البنةةاء المتوافقةةة ، إعتمةةادا علةةى إسةةتخدام المةةواد البيئيةةة المناسةةبة لل

ق التجهيةز المتاحةة بمنطقةة التةى تسةت ل طاقةات تصةنيع مةواد البنةاء وسةب  Soil Staplizationالمناخيةة بالمملكةة ، كطةرق تثبيةت التربةة  

 لالرياض


